Objective. To develop a short-form Safety Net Medical Home Scale (SNMHS) for assessing patient-centered medical home (PCMH) capability in safety net clinics. Data Sources/Study Setting. National surveys of federally qualified health centers (FQHCs). Interviews with FQHC directors. Study Design. We constructed three short-form SNMHS versions and examined correlations with full SNMHS and related primary care assessments. We tested usability with FQHC directors and reviewed scale development with an advisory group. Data Collection. Federally qualified health center surveys were administered in 2009 and 2013, by mail and online. Usability testing was conducted through telephone interviews with FQHC directors in 2013. Principal Findings. Six-, 12-, and 18-question short-form SNMHS versions had Pearson correlations with full scale of 0.84, 0.92, and 0.96, respectively. All versions showed a level of convergent validity with other primary care assessment scales comparable to the full SNMHS. User testers found short forms to be low-burden, though missing some PCMH concepts. Advisory group members expressed caution over missing concepts and appropriate use of short-form self-assessments. Conclusions. Short-form versions of SNMHS showed strong correlations with full scale and may be useful for brief assessment of safety net PCMH capability. Each short-form SNMHS version may be appropriate for different research, quality improvement, and assessment purposes. Key Words. Uninsured/safety net providers, primary care, psychometrics Safety net clinics have made significant investments to increase patientcentered medical home (PCMH) capability to improve health care and outcomes, with federal and state governments providing technical assistance and financial support (Centers for Medicare and Medicaid Services 2016; Health Resources and Services Administration 2016). In this context, it is important to assess the level of adoption of the PCMH model for 
quality improvement and policy evaluation purposes. However, the complexity and burden of existing PCMH recognition programs and assessment instruments have deterred serial measurement. We have previously developed the Safety Net Medical Home Scale (SNMHS), a 51-item tool for evaluating PCMH adoption (Birnberg et al. 2011) . Researchers have used the scale to assess PCMH capability for studies of a multistate safety net PCMH demonstration project (Birnberg et al. 2011; Gunter et al. 2017 ) and a large academic medical center (Aysola et al. 2015) . The SNMHS has also been used in national studies of federally qualified health centers that assessed the association between PCMH capability and clinic operating costs (Nocon et al. 2012 ) and clinical quality measures (Shi et al. 2015) , as well as a study identifying factors associated with PCMH adoption (Gao et al. 2016) . Still, users of the scale expressed a desire for a shorter assessment tool, which may promote wider adoption.
Therefore, we sought to develop a short-form version of the SNMHS. A shorter scale may be useful to conduct more frequent assessment and to reduce respondent burden. A short-form SNMHS can also provide national benchmarks for PCMH adoption since the full SNMHS was administered to most health centers in 2009 and 2013. Currently, we are aware of only one other brief, publicly available PCMH self-assessment tool, the Medical Home Index in Adult Primary Care Short Version (MHIAPC-SV) and the related pediatric-focused, the Medical Home Index: Short Version (MHI-SV) (Center for Medical Home Improvement 2006 , 2009 . The MHIAPC-SV and the MHI-SV each describe three levels of performance across each of 10 PCMH indicators which have been derived from CMHI's original Medical Home Index-Full Version (MHI-FV).
We describe the development and testing of short-form versions of the SNMHS. Our goal was to develop a short-form scale based on the original SNMHS that has face validity, represents the core concepts of the medical home, and has extremely low response burden. The University of Chicago Institutional Review Board approved this study.
METHODS
Scale development work involved three phases: first, a core team developed and tested the initial short-form scales; second, the team conducted user-tests of the short-form scales among health center directors and chief executive officers; third, the team reviewed the scale development with an external advisory group. Below, we provide context on the original SNMHS, describe data sources used for analysis, and provide detail on the three major steps in scale development.
Characteristics of the Safety Net Medical Home Scale
The SNMHS assesses six domains: Access to Care and Communication with Patients, Patient Tracking and Registry, Test and Referral Tracking, Care Management, Quality Improvement, and Care Coordination. Initial development and testing of the SNMHS occurred in 2008 and included input from an advisory committee in a 1-day in-person meeting to obtain initial feedback and follow-up edits reviewed by email (see Birnberg et al. 2011) . The SNMHS produces 0 to 100-point scores for each domain and a total PCMH score with a 0 to 100-point scale. Where possible, response options for questions in the SNMHS rely on concrete criteria or thresholds to support consistency and comparability of responses. For example, questions that ask how frequently a practice is performed are tied to quantitative thresholds-"usually" is specifically characterized as "75-100 percent of the time," "often" is characterized as "50-74 percent of the time," and so on. The SNMHS demonstrated high internal consistency reliability for the total PCMH score (Cronbach's alpha = 0.84) and individual PCMH domains (Cronbach's alpha range, 0.60-0.89). The SNMHS also demonstrated convergent validity with two survey tools that have content validity for PCMH concepts: the Assessment of Chronic Illness Care (ACIC) tool (r = 0.64, p < .001) and the Patient-Centered Medical Home Assessment (PCMH-A) (r = 0.56, p < .001) (Bonomi et al. 2002; Sidorov 2008; Daniel et al. 2013 ).
Data Sources
We used data from three different administrations of the SNMHS to develop and analyze potential short-form versions of the scale. In 2009 and 2013 the SNMHS was embedded into national surveys of Federally Qualified Health Centers sponsored by The Commonwealth Fund. In each administration, the Short-Form Medical Home Scalesurvey was sent to Executive Directors or Chief Executive Officers of all health center grantees with at least one community-based primary care site. While the exact position title of the individual may vary across health centers, HRSA requires that all health centers identify an Executive Director or Chief Executive Officer role as the individual who "reports to the health center's governing board and is responsible for overseeing other key management staff in carrying out the day-to-day activities necessary to fulfill the HRSAapproved scope of project" (HRSA 2017). Respondents completed surveys either by mail or online. Full details on these survey administrations have been published elsewhere (Doty et al. 2010) . A third administration of the SNMHS provided the data for our analyses of convergent validity of the short forms. These data are from a survey of 65 safety net clinics in five states participating in a medical home demonstration project (Birnberg et al. 2011) .
Initial Development of Short-Form SNMHS Versions
An eight-member research team initially reviewed SNMHS items to develop the short forms. The research team included expertise on primary care, health care quality, health disparities, and survey design and analysis (see Acknowledgements for individual listings). All initial survey development work was conducted with data from 2009, the most recent data available when shortform scale development work began. Assessment of potential short-form items was guided by four main criteria: (1) face validity so items represented key aspects of PCMH domains; (2) discriminatory power so items differentiated high-and low-performing PCMHs; (3) representativeness so an item adequately correlated with the domain and total PCMH scores; and (4) clarity, so questions were easy to understand. Initially, each group member created a "priority list" of items that he or she believed best preserved the content of each domain based on face validity. The priority lists were pooled, and the group discussed and selected items for a short-form SNMHS. Group members were provided with analyses of the 2009 health center survey responses, including correlations between individual questions, questions and domain scores, and questions and total scores; distributions of resulting total PCMH and domain scores using various combinations of questions included in the initial priority list; and correlation with external sources to examine the performance of the full scale and short-form scales with the PCMH-A and the ACIC. Group members suggested reduced sets of items until consensus was reached on three short-form SNMHS versions of decreasing length: 18, 12, and 6 questions ( 
Statistical Analysis
We provide descriptive characteristics on health centers that responded to the 2009 Commonwealth Fund National Surveys of Federally Qualified Health Centers and the subset of health centers that responded to both the 2009 and 2013 surveys. We provide several summary statistics of PCMH capability measured by the SNMHS for the total score and individual PCMH domains: mean, standard deviation (SD), median, range, frequency, and/or proportion. We also characterize the distribution of the differences between the score obtained from the full scale compared to each short-form scale to show how different any individual health center's short-form SNMHS score could be from the full scale. We show Pearson correlation coefficients between short-form and full scale for total PCMH score and domain scores. We use Cronbach's alpha to assess internal consistency reliability. We assess convergent validity using two related primary care assessment scales, the Patient-Centered Medical Home Assessment (PCMH-A) and the Assessment of Chronic Illness Care (ACIC). The PCMH-A is an interactive tool that allows primary care practices to selfevaluate progress in the PCMH transformation process (Daniel et al. 2013 ). The ACIC helps providers assess their delivery of care for chronic illness.
Short-Form Medical Home Scale
Both the PCMH-A and ACIC were administered to 54 clinics participating in the Safety Net Medical Home Initiative in 2009 (Birnberg et al. 2011) .
We report results of user testing, including average time to completion of the short-form surveys and themes from the interviews. We summarize themes of the external advisory group discussion. The study received institutional review board (IRB) approval from the University of Chicago Biological Sciences Division IRB. Table 1 Table 2 shows the items included in the three short-form versions of the SNMHS. Each of the versions preserves the six-domain structure of the original SNMHS.
RESULTS

Characteristics of Responding Health Centers
Distributions. Table 3 shows the study sample's distribution of PCMH scores under the full-scale and short-form versions of the SNMHS, as well as selected psychometric properties of each scale for the Total PCMH Score. Overall, short-form versions provided similar estimates of the average PCMH scores to the full SNMHS. For the Total PCMH Score, the short forms differed from the full-scale mean by 1.2 points (18-item), 1.0 points (12-item), and 3.3 points (6-item), on the 0-100 scale. Among PCMH domains, short forms produced scores similar to the full scale for Access to Care and Communication with Validity. Short-form versions showed similar criterion validity as the full SNMHS, with similar correlations to other primary care assessment scales (Table 3 ). The six-item scale performed worst on criterion validity with 0.49 correlation with the PCMH-A (compared to 0.56 for the full scale) and 0.54 correlation with the ACIC (0.64 for full scale). Short-form versions showed high correlations with the full SNMHS for total PCMH score (Table 4) : 0.96 (18-item), 0.92 (12-item), and 0.84 (6-item). Among PCMH domains, correlations remained high at the domain level for When examining the range of differences in scores between short-form and full scales for any given clinic, we found that the PCMH scores may differ substantially for some clinics (Table 4) . While the median difference in score across the full sample of clinics was only 1.4 points when comparing the 18- Mean difference is calculated by subtracting the score based on the full SNMHS from the short-form SNMHS score, then taking the mean of that difference across all clinics. Min and Max difference indicate the largest difference in score between short-form and full-SNMHS; Min is where short form provides a lower score than full; Max is where short form provides a higher score than full.
item short form to the full scale, an individual clinic could have a short-form score as much as 10.9 points lower than the full-scale score or 12.6 points higher. These minimum and maximum score differences are even higher for the 6-item scale, with the short form producing a score that is as much as 30.2 points lower or 31.5 points higher than the full scale on the 0-100 score range.
Reliability. Cronbach's alpha decreased as the number of items in each scale decreased (Table 3 ). When we repeated our comparison of short-form SNMHS scales against the full scale using data from the 2013 administration of the survey, we found very similar performance between 2009 and 2013. While the mean PCMH scores increased between 2009 and 2013, reflecting improvement in PCMH capability over time, the correlations between shortform SNMHS scores and the full scale were less than or equal to 0.01 different between years (Table 5) .
User Testing Results
All user testing participants were from federally qualified health centers (FQHCs) in four states (Ohio-2, Illinois-2, Kansas-2, Missouri-1). The number Mean difference is calculated by subtracting the score based on the full SNMHS from the shortform SNMHS score, then taking the mean of that difference across all clinics. Min and Max difference indicate the largest difference in score between short-form and full-SNMHS; Min is where short form provides a lower score than full; Max is where short form provides a higher score than full.
of community-based primary care sites within the health center ranged from 1 to 6. The number of physicians/nurse practitioners ranged from 4 to 26 (mean = 14). Overall, participants reported positive experiences with completing the short-form versions of the SNMHS. All respondents noted low response burden of the short-form SNMHS versions. The mean time (minutes) for completion was 18-item scale (6:06, range 4:26-9:20), 12-item (4:17, range 2:40-6:35), and 6-item (1:59, range 0:53-3:35). Respondents were concerned about missing PCMH components in each short-form version; however, there was no clear consensus on which important aspects should be added. For the 18-item version, two respondents reported that this version omitted content on patient education, two respondents noted lack of content on team-based care or team functioning, and two respondents reported lack of content on e-communication between patients and providers. Other missing items mentioned by respondents in the shortform scales were patient engagement, patient-self-management, community resources, empanelment, and panel management.
External Advisory Group Feedback
The advisory group identified potential uses of a short-form tool. As HRSA currently only obtains PCMH capability information on health centers that obtain formal PCMH recognition (for example, through the National Committee on Quality Assurance, NCQA), this tool could provide useful information on PCMH capabilities among health centers without NCQA recognition. Additionally, as there are no current plans to re-administer the 2009 and 2013 Commonwealth Fund Surveys, the short-form SNMHS could provide a low-burden option for obtaining further information on national changes in PCMH capabilities in conjunction with existing surveys such as the Uniform Data System (UDS) reports completed by HCs annually (BPHC 2015) . The advisory group recommended leveraging existing health center networks and primary care associations to disseminate a short-form version of the SNMHS to potential users. Participants noted that communications around the short-form SNMHS should candidly acknowledge the limitations of the tool. For example, participants emphasized the importance of describing the PCMH concepts that are missing from the scale (e.g., team functioning). Participants cautioned that future users of the short-form scale may misinterpret findings from the tool and conclude that the PCMH is not effective, when it may be that the short-form tool does not assess key PCMH components. However, the group did not recommend additional survey items to 3220 HSR: Health Services Research 53:4, Part II (August 2018) add to the short-form versions to address the measurement gaps, noting that no other tools currently provide measures to adequately assess these topics in a sufficiently brief measure. The advisory group suggested that any dissemination of a short-form SNMHS should be accompanied by a description of the intended goals of using a short-form SNMHS, with a range of options with pros and cons for each short-form scale, rather than to identify one specific short-form version for all users. Finally, participants mentioned that dissemination should anticipate pushback from different audiences about the potential uses of the tool and that users should understand that short-form versions of the SNMHS were not designed to be used for accountability purposes in health centers.
DISCUSSION
Short-form versions of the SNMHS have high correlations with the full SNMHS, for the total PCMH score as well as individual domains. Short-form versions also correlate well with two other primary care assessment scales, the PCMH-A and ACIC. Short-form versions of the SNMHS have demonstrated face validity and are regarded as low-burden tools among health center participants who found that they were able to complete the short-form questions in 1-10 minutes depending upon whether the 6-or 18-item version was used.
Some stakeholders may have concerns about the ways in which a shortform PCMH scale could be used over time, particularly if there are questions about using the short-form SNMHS for accountability purposes, which may include payment, public reporting, or accreditation. Therefore, we caution potential users that the short-form versions of the SNMHS would require further evaluation and validation for this specific use. However, we believe that the individual short-form versions of the SNMHS are suitable for some types of research and PCMH improvement work in health centers. For example, HRSA tracks data on NCQA recognition of health centers but lacks information on the PCMH capabilities of centers that do not obtain NCQA recognition, either because they chose not to apply or they did not meet the requirements for recognition. A tool such as the short-form version of the SNMHS could provide some information for this group of health centers in a low-burden manner. Ongoing administration of short-form versions of the SNMHS could lead to more information about what it takes to be a PCMH in safety net settings, with the option to compare the performance of health Short-Form Medical Home Scalecenters over time to the findings from the 2009 and 2013 studies of FQHCs (Birnberg et al. 2011; Ryan et al. 2015) .
There may also be a use for a short-form assessment tool in the context of large-scale PCMH improvement efforts where respondent burden is a particular concern. For example, the short-form SNMHS may be useful for a rapid assessment of a group of health centers to identify specific sites for intervention. For individual health center self-assessment, we anticipate that most would choose to use the full SNMHS as the richness of information provided from the longer assessment would be worth the additional response burden. It is also important to note that the short forms of the SNMHS were developed as general markers for high or low PCMH capability overall and along the six specified domains. The short forms should not be used as a PCMH implementation guide or an indication that the functions addressed in the short-form surveys are those that are highest priority for adoption of the PCMH. Clinics in need of assistance in adopting the PCMH model should refer to tools and expertise available specifically for that purpose (see, for example, Safety Net Medical Home Initiative 2017).
Limitations
The short-form versions of the SNMHS have several limitations. First, they are based on the full 51-item SNMHS, which does not cover all aspects of the medical home. The full SNMHS was developed in 2008, and like other scales developed at the time, does not include in-depth coverage of concepts that have been more recently considered to be a core aspect of the PCMH, such as integration of behavioral health and evaluation of social determinants of health. Advisory group participants expressed specific concern that the full SNMHS may be missing important aspects of the medical home, such as team functioning and use of patient panels. The group noted that the short-form SNMHS also overlooks topics on language services for non-English speakers and questions to assess the role of medical assistants in care teams and patient care. Second, like the full SNMHS, the short-form versions are also designed to be administered among clinic Executive Directors. Some users may question whether Executive Directors have adequate knowledge about detailed clinical operations to adequately respond to survey questions and whether other respondents within a clinic would be a better choice for obtaining assessment of PCMH characteristics within a health center. Executive Director respondents are encouraged to take a team approach when answering the questions or to share the survey with a delegate who could respond on their behalf. They were also encouraged to base their response on data, where available. However, we did not analyze whether involvement of different types of staff was associated with PCMH score nor did we formally include other sources of data (e.g., provider surveys) in our SNMHS score. Recent studies have constructed multisource PCMH assessment measures that may be a promising direction for measurement (Nelson et al. 2014) . Future studies assessing clinic PCMH capabilities may also consider studying how the role of respondents and various aspects of the assessment process (e.g., group discussion) may impact scores. Third, all of our data come from health center settings. We have not analyzed the performance of the short or full scales outside of the safety net, and it is possible that the performance of the scale may differ across settings. While there are limitations to the short-form versions of the SNMHS, given the lack of other low-burden options for survey-based medical home assessments, the short-form SNMHS may fill this gap in publicly available tools.
Ultimately, we believe that the short-form versions of the SNMHS described here can be a useful tool for assessing PCMH capability in health centers, when a low-burden, brief assessment is appropriate.
